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Collaborative learning has been used in anatomy courses to support students’ learning of 
challenging topics but the success of group work depends significantly on the students’ ability to 
communicate in a professional manner. Veterinary students’ experiences with tasks related to 
collaborative learning and professional conduct were studied by comparing learning 
collaborative competences and pedagogy, as well as perceived positive and challenging aspects, 
in two gross anatomy courses. Both qualitative and quantitative data was collected from 
students’ experiences of course assignments and collaboration, as well as from self-evaluated 
collaboration competence development. Trying things out oneself, practical application and 
professional conduct were positively highlighted particularly in the first-year course (myology 
and arthrology) group work and learning from others more in the second year (topographical 
anatomy). Various group work challenges, often relating to practical matters or communication, 
were the key concerns for students. The main difference between the two courses in learning of 
collaborative knowledge work competencies appeared to relate to the nature of the group work 
assignment. The topography course included the element of collaboration in preparing a 
presentation and teaching session for the rest of the class. Interestingly, students on the myology 
and arthrology course gave more positive comments on professional conduct than the students on 
the topography course despite the fact that the latter course included more practical elements 
relating to their future profession. 
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Students often find gross anatomy difficult because it includes a great deal of terminology, which 
may hinder the ability of the student to see the animal as an anatomical entity. This translates 
into an instructional design challenge to foster students’ disposition for deep understanding of 
the regional anatomical entities (Terrell, 2006; Ward and Walker, 2008; McCune and Entwistle, 
2011) rather than supporting practices which encourage fast intake of large amounts of 
superficial details. Collaborative learning and peer teaching has been used in many ways in 
various disciplines to support students’ learning of challenging topics (Nnodim, 1997; Brueckner 
and MacPherson, 2004; Youdas et al., 2008), including anatomy (Thurman et al., 2009; Khosa et 
al., 2010; Salomäki et al., 2014). However, the success of group work and peer teaching depends 
significantly on students’ ability to effectively communicate and collaborate (Allen and Boraks, 
1978; Evans and Cuffe, 2009; Muukkonen and Lakkala, 2009).  
This study focused particularly on how two courses in the preclinical phase of studies in 
gross anatomy were designed and experienced by students. The challenge in both courses was to 
specify instructional design choices in dissection exercises to foster an understanding of regional 
anatomical entities, professional conduct, and learning collaborative knowledge work 
competences. We studied the learning aims of these two courses in relation to the strategies that 
exist in teaching professionalism (Branch et al., 2001; Mueller, 2009), taking into consideration 
that there are differences in communication between human and veterinary medical education. 
The role of the companion or production animal owner brings an additional dimension to the 
communication in veterinary medicine. In all medical sciences, however, education in 




various health professionals using professional terms as well as with patients or owners using 
layman’s terms. 
 
Professionalism begins with proper professional conduct 
The parameters describing the term professionalism have changed over time (van Mook et al., 
2009), and within professional society (Mueller, 2009) and culture (Roder et al., 2012; Cruess 
and Cruess, 2016), but include such topics as communication, collaboration and leadership skills, 
an ability for life-long learning and research utilizing various knowledge resources, as well as an 
ability to adapt to various working environments (Escobar-Poni and Poni, 2006; Bok et al., 2011; 
Mossop, 2012). Across disciplines there has also been a call to ensure that students learn generic 
competencies including critical and analytical thinking (e.g., Strijbos et al., 2015) as well as 
knowledge work competencies that describe utilization of collective efforts facing open-ended 
problems, the rich use of modern technologies, encounters with real-world complexity through 
work life contacts and developing specific tasks for some relevant use (Lakkala et al., 2015). In 
addition to communication skills, other non-technical professional competencies, such as 
empathy and self-efficacy, have also been supported by evidence to be important elements of 
professionalism (Mueller, 2009; Cake et al., 2016). 
 The importance of emphasizing professionalism even in the earliest years of 
undergraduate medical education, including in gross anatomy courses, has been pointed out in 
many studies (Escobar-Poni and Poni, 2006; Lachman and Pawlina, 2006; Pawlina, 2006; Camp 
et al., 2010). The terms professionalism or professional skills which include many of the same 
skills included here were not used in this study because these skills also include many clinical 




the clinical stage of veterinary education. Since this was the first time professional conduct was 
given as a learning objective in our anatomy curriculum, and since it differed from the 
anatomical learning objectives, the definition of this objective was discussed with the students 
during the first lecture of the course.  
The Faculty of Veterinary Medicine at the University of Helsinki adheres to the operating 
procedures of the European Association of Establishments for Veterinary Education (EAEVE, 
2016). In veterinary education the minimum standard required and the starting point for a variety 
of roles in the veterinary profession is known as “One Day Competences”. The EAEVE 
procedures include several Day One Competences relevant for this study: “the ability to 
communicate effectively with clients, the public, professional colleagues, and responsible 
authorities, using language appropriate to the audience concerned,” “to work effectively as a 
member of a multidisciplinary team in the delivery of services,” “be able to review and evaluate 
literature and presentations critically,” and “demonstrate that they recognize personal and 
professional limits, and know how to seek professional advice, assistance and support when 
necessary” (EAEVE, 2016). 
 Since both courses examined in this study were preclinical courses, the framework for 
learning professional conduct concentrated on the skills already needed in the beginning of 
medical studies. First, students should learn to use proper anatomical and medical terms from the 
very beginning of their studies as well as be able to communicate in all matters concerning the 
learning in dissection exercises. Secondly, students should recognize the need to respect and 
share the cadavers so that all students have equal opportunities for learning. Thirdly, the dramatic 
increase in the use of social media by students (Coe et al., 2011, 2012; Cartledge et al., 2013; 




dissection work is discussed in the social media without compromising the rights of cadaver 
donors. This is related to unprofessional practices like unauthorized dissection hall photography 
(Karunakaran et al., 2017). 
 
Cadaver dissection forms the backbone for learning gross anatomy 
The challenge of initial dissection courses is to construct daily learning outcomes and 
evaluations that assess student understanding and integration of content (Burns, 2010) but do not 
consist of entities too large to properly understand, given the limited anatomical knowledge 
students have at this early stage of their education. It is also important to recognize that a 
professional, authentic approach to cadavers may be overwhelming for some students not used to 
unpleasant sights, smells and emotions related to cadaver dissection.  
Cake (2006) has suggested that many traditional anatomy practices, such as dissection, are 
compatible with active, student-centered learning strategies and the adoption of deep learning. In 
the University of Helsinki, the veterinary anatomy curriculum is designed to encourage personal 
student engagement by limiting the number of lectures to allow for three dissection courses 
(lasting two to three weeks) which cover the systematic anatomy in dogs, cats, horses and cows 
during the first year. Each course builds on knowledge learned during the previous courses. The 
second year ends with a dissection course on topographical anatomy with the focus on 
anatomical entities and practical applications, which introduce a new context for professional 
conduct. The topographical course is designed to challenge the communication skills of students 
(Branch et al., 2001; Mueller, 2009) by introducing a new learning method, peer teaching. It is 
important to effectively align the instructional design of successive dissection courses so that 




Ward and Watson, 2008) and to promote understanding of gross anatomical entities. The 
teaching of reflective skills and the use of early clinical experience to provide valid learning 
opportunities are likely to be good motivational methods also for first dissection course, 
especially since they also relate to professionalism (Mossop and Cobb, 2013).  
 
Collaboration competences 
The benefits of collaborative learning have been well documented in a variety of disciplines 
(Gokhale, 1995; Zimbardo et al., 2003; Michael, 2006; Green et al., 2016) including anatomy 
curricula (Dunkin and Hook, 1978; Vasan et al., 2011; Durán et al., 2012; Kamei et al., 2012; 
Hall et al., 2013; Huitt et al., 2015). The key benefits have been identified as involvement in 
active learning (Michael, 2006), students taking responsibility for their own learning (Vasan et 
al., 2011), efficiency in terms of faculty to student ratios (Durán et al., 2012), improved student 
results (Vasan et al., 2011) and peer-peer learning, although findings are not universal (Green et 
al., 2016). Besides learning theory and hands-on skills, group work and peer teaching with 
cadavers provides opportunities to learn communication, collaboration and leadership right from 
the start of medical education (Pawlina et al., 2006). Professionalism builds on this ability to 
understand and integrate disciplinary knowledge with practical expertise, trained decision 
making and communication. A previous study (Salomäki et al., 2014) showed that veterinary 
students at the University of Helsinki experience difficulties in expressing their concerns openly 
and in seeking guidance. This demonstrated the need to improve students’ communication skills. 
Feedback comments from the students indicated that the collaborative learning method in 
anatomy dissection courses not only deepens student understanding of the subject matter but also 





Aim of the study 
 The usefulness of collaborative learning in anatomy dissection courses was analyzed by 
comparing two gross anatomy courses which differed in instructional design and the level of 
regional anatomical understanding required. The aim of this study was to gain information on the 
student perspective on learning anatomy in different dissection courses, but also to challenge and 
test the instructional designs for the very first and last dissection courses in the veterinary 
anatomy curriculum of the University of Helsinki.  In the cadaver laboratory context at the 
Faculty of Veterinary Medicine, University of Helsinki, group work assignments and 
collaborative learning are the methods of choice for practical reasons (shortage of cadavers, time 
or teachers) but also because it resembles a real-world situation in which veterinary professionals 
must work as a team with a patient (in this case a cadaver). Cadaver laboratory dissection 
teachers are thus in a good position for promoting professionalism (Escobar-Poni and Poni, 
2006) and to serve as role models passing on professional attitudes and behaviors (Pawlina, 
2006).   
 The Finnish veterinary degree program consists of a six-year science-based education 
carried out at the University of Helsinki. No other university in Finland has a veterinary faculty. 
First-year veterinary students form a heterogeneous group consisting of recent school graduates 
as well as older students with previously completed university studies and even degrees. Along 
with cell biology, biochemistry and histology, courses on the anatomy of companion and 
production animals are among the first courses in the veterinary curriculum at the University of 
Helsinki. After osteology, myology and arthrology is the first gross anatomy course. The second-




with the topographical anatomy course. Many of the challenges students face at the beginning of 
their studies are similar to those in other veterinary faculties (Laakkonen and Nevgi, 2014, 2017) 
but there are differences in students’ approaches to learning compared to other universities 
(Laakkonen and Nevgi 2017; Ruohoniemi et al., 2017). Compared to students at the University 
of Bologna, for example, Finnish students scored significantly lower in the deep approach to 
learning, organized studying and constructive feedback (Ruohoniemi et al., 2017). This clearly 
relates to the themes of this study, such as communication and understanding of anatomical 
entities.  
This study draws on theoretical development in the learning sciences to measure 
collaborative knowledge work competencies. There is an emphasis on the role of artifacts and 
objects in mediating advanced practices in sense making and interaction (Paavola and 
Hakkarainen, 2005; Säljö, 2010). Students’ activities in learning are designed  (1) through 
interaction around shared knowledge objects, here the gross anatomy of studied species, and 
professional conduct at the dissection exercise with various tools, artefacts and digital resources, 
and (2) the phasing of the study activities of individual studying, group work dissection 
exercises, group assessment and formative feedback. The study aims to document the effects of 
design choices by describing the pedagogical design details, asking students about their 
experiences of the courses and by student assessment of their competence development in 
knowledge work. The specific research questions were: (1) How did the students evaluate the 
courses’ positive and challenging aspects?; (2) Did the two examined courses differ in how 
collaborative knowledge work competencies were learned? 
 




Context of the study 
The general faculty feedback (Appendix A) and the description of instructional design was used 
as a starting point for the comparison of the two courses examined in this study. Furthermore, 
students were asked to respond to a questionnaire on learning knowledge work practices, the 
Collaborative Knowledge Practices Questionnaire (Muukkonen et al., 2017), which was 
completed at the end of each course. Student experiences and practices concerning the two 
courses were examined in detail based on how the students evaluated what was challenging or 
difficult and positive or impressive about each course.  
Ethical approval  
Ethical issues were carefully considered and the ethical rules of the university were followed. 
The evaluative feedback data were routinely collected by the Faculty. At induction, students 
were informed that, during their studies, feedback would be collected regularly and anonymously 
to improve the quality of their and future students’ learning and that this and additional course-
specific feedback might be used for future research publications. This type of low-risk evaluation 
study is exempt from separate approval from the ethics committee at the University of Helsinki. 
Besides an oral introduction to the purpose of the study given at the beginning of each course, 
instructions for filling the CKP questionnaire were provided by a separate e-mail. Participation 
was voluntary and students’ responses were anonymous. 
The two gross anatomy courses examined here consisted of lectures, palpation and 
dissection exercises. The dissection exercises were carried out in groups of five to six students 
(with a total of 34-36 students in the dissection laboratory at the same time).  All dissection 
laboratory periods have detailed learning objectives (see below) available to students in lecture 





Myology and arthrology course 
The three-week myology and arthrology course consisted of lectures (8 hours), and dissection 
exercises mainly on cats, but also on some specimens of dogs, horses and bovines (48 hours 
including palpation exercises with live animals). It is the second gross anatomy course (after 
osteology) in the curriculum of first-year students. For practical reasons, the students were 
divided into two dissection groups (morning and afternoon groups). No concurrent courses were 
run at the same time, allowing students to have half a day of study time to reflect on their 
learning and prepare for the next day’s work. Two to three teachers supervised and helped the 
students during the dissection work.  
The learning objectives of the course were: (1) to locate and identify the principal muscles of the 
body by dissection (teachers provided a list of the dissected muscles along with basic 
information about these muscles, e.g., origin, insertion, function); (2) to determine how the 
function of the muscles differs in various domestic species by comparing the size and attachment 
points in different species; (3) to identify the principal joints and their structural components by 
dissection; (4) to learn to work and behave as part of a professional group, share responsibilities 
to complete the learning tasks and communicate using proper anatomical terms (defined as 
professional conduct for the purpose of this preclinical anatomy dissection course).  
At the end of each exercise, each dissection group consisting of five or six students had to 
demonstrate to teachers that they had found all the muscles and joint structures that formed the 
particular exercise. If this oral examination was passed, the student obtained one point towards 
the final course assessment, which included a written test at the end of the course. A maximum 




total of 30 points). In order to pass, students needed to gain 50 percent of the maximum points. 
At the end of the course, feedback on professional conduct was provided to the dissection groups 
by the teachers. Professional conduct was not scored in the written examination in any way.   
 
Topographical anatomy course 
The twelve-day topographical anatomy course consisted of lectures (4 hours), dissection 
exercises (33 hours), as well as group work and study time without teachers (44 hours). No 
concurrent courses were run at the same time. This course completed the second study-year at 
the end of May. 
The learning objectives of the course were: (1) to perceive the topographical location of 
gross anatomical structures within different parts of the body; (2) to perceive the projection of 
major organs into the outer surface of the animal, and how this information can be used in 
clinical work; (3) to understand the stratigraphy of the body; (4) to repeat some of the gross 
anatomy knowledge gained in the systematic anatomy courses; (5) to acquire professional 
conduct as defined for the muscles course (see above).  
During the first day of the course, each group was asked to design and perform an 
approach to a specific cat or dog limb joint, and to record all the gross anatomical structures they 
encountered. The aim of the exercise was to repeat information from the basic anatomy courses 
of their first study year. During the second day, each group was given instructions for a surgical 
approach to the same joint the group had dissected the day before. After completing the task, 
groups demonstrated the approach to other groups (they were approaches for five different 
joints). Each group also had a week to complete a written dissection report in which they 




anatomical structures encountered, tissue damage and reasons for the differences in the two 
approaches. The aim of these two exercises was to guide students to reflect on the relevance of 
anatomical knowledge in future clinical work, and to encourage critical thinking about the course 
content. 
 During the second week of the topographical anatomy course, each group had to prepare 
an oral presentation of a particular topographical entity (head, limbs or pelvis) of horses, bovines 
and/or dogs, using skeletons, (plastinated) cadaveric material, diagnostic imaging figures and 
whatever material the students could think of to visualize or otherwise demonstrate the 
topographical entities to the teachers and other students. The exercise also included practical 
information, for example which structures can be palpated, or where to insert a needle when 
blocking a nerve.  
 During the third week of the topographical anatomy course, each group prepared for an 
oral examination (held by the teachers) of the thorax and abdomen of horses, bovines and 
dogs/cats. Again, students were able to use skeletons, cadaveric and other material as well as 
written guidelines produced by teachers for this course to prepare for the oral examination. The 
aims of the second- and third-week exercises were for the students to gain understanding of 
anatomical and topographical entities, and how this information is used in clinical work as well 
as encourage peer-peer learning. During the topography course teachers closely supervised the 
entire dissection work and peer-peer teaching but only helped if students were unable to solve a 
problem, actively asked for help, or there were factual errors in their peer-to-peer teaching. No 
written examination was included in the course.  
 On both courses, students had access to the anatomy textbooks in the dissection hall and 





Participants and data collection 
The data included feedback collected by the faculty after each course and responses to the 
Collaborative Knowledge Practices (CKP) questionnaire (Muukkonen et al., 2017). The faculty 
feedback consisted of an electronic questionnaire, which included both open-ended questions and 
a statement that was rated using a five-point Likert scale. In this statement, students were asked 
to grade the overall design, content and execution of the course from poor (1) to excellent (5). 
The open-ended questions were as follows:  
- Was there enough time to complete the dissection exercises? 
- Mention factors that improved/hindered your learning 
- How would you improve the course?                                                                       The 
faculty feedback is part of the curriculum and all students must complete the questionnaire as 
part of the course. Thus, 100% of the students who registered for the courses (see below) 
completed the questionnaire.  
The feedback responses and CKP questionnaire data were collected in autumn 2015 
during a myology and arthrology course (in short muscles) among a class of first-year students 
(64 females, 5 males), 37 of whom participated in the study (54% of the students registered for 
the course), and in spring 2016 during a topographical anatomy course (in short Topography) 
among a class of second-year students (63 females, 7 males), 20 of whom participated in the 
study (29% of the students registered for the course). The mean age of participants was 22.8 
years (SD ±5.62) in Muscles and 24.7 (SD ± 4.39) in Topography.  
A link to the CKP questionnaire was sent by the teacher to the class. Students gave informed 




course...” e.g., “to define sub-goals for the collaborative work” or “to comment on the work of 
others” “not at all” (1) – “very much” (5) (see Appendix B for the questionnaire). They also 
answered two open-ended questions: What was challenging or positive about the course?  
 
Data analysis 
Qualitative content analysis on open-ended responses was carried out as a data grounded analysis 
process (Braun and Clark, 2006; Timmermans and Tavory, 2012). First, the data was read many 
times through and initial themes were noted. The data were then segmented into units of analysis 
addressing one idea, each unit of analysis first being given an initial coding based on the main 
theme it represented. The themes were then grouped into categories relating to students’ 
experiences of the courses: Understanding and interest, Learning details, Group work and 
learning from others, Regulation and learning with others, Teaching methods and practices, and 
Doing things for oneself, Practical application, and Professional conduct. An alternative analysis 
method would have been to focus only on the key learning outcomes of our study (anatomy and 
professional conduct), but the choice was made to include all the themes offered by the students 
on the positive and challenging aspects of these courses. All the data were analyzed using the 
seven categories to examine the positive and challenging aspects but reported by maintaining 
knowledge of the type of input it provided (positive or challenging). The internal consistency of 
each category was examined by looking only at the units of analysis within one category, and 
amendments being made if necessary. The final categorization resulted in seven mutually 
exclusive categories (presented in results in detail). To analyze the inter-rater agreement of 




Kappa coefficient for rater agreement was 0.713 (Cohen’s Kappa) which was considered good 
congruity between raters (0.40–0.75 rated as fair to good, see Fleiss et al., 1969). 
The responses of the CKP questionnaire were analyzed by SPSS statistical package, version 24 
(IBM Corp., Armonk, NY). Scale items and reliabilities (Cronbach’s alpha) are presented in 
Supplementary Material Appendix B; Cronbach’s alpha reliability coefficient ranged between 
0.71-0.79 indicating an acceptable internal consistency for each scale.  A t-test was carried out to 
compare mean scores and effect sizes on the CKP questionnaire scales between the two courses.  
 
RESULTS 
Overview of faculty feedback  
Based on the faculty feedback, students found the learning objectives of the muscle course clear 
and enjoyed the dissection work, where they can learn “hands-on” experience. They also feel that 
they learn better because the exercises have been broken down into smaller tasks. Negative 
feedback came mainly from the occasional lack of optimal dissection material, which consists 
mainly of donated specimens (for teaching and research). A few students also lamented the fact 
that some students learn very slowly, and thus slow down the group work and increase the time 
spent in the dissection exercises. Many students also stated in the course feedback that they 
gained confidence as they noticed that they were able to consistently pass the daily oral 
examination. Overall, students graded the muscle course excellent (76%), good (22%) or 
satisfactory (2%). In the faculty feedback on the topography course, students stated that learning 
in groups and teaching to others was more beneficial than the assessment of the course content 
by a written test. Some students felt that better time management by teachers would have helped 




findings). Overall, students graded the topography course excellent (51%), good (46%) or 
satisfactory (3%). 
 
Students’ comments on the positive and challenging aspects of courses  
Data-grounded analysis of the open responses highlighted seven categories of experiences, which 
varied between the courses (see Table 1). The Muscles course highlighted particularly 
enthusiasm based on the practical and hands-on nature of the course, challenges with learning 
details, and regulation of collaboration. The Topography course raised more positive aspects 
about understanding the learning content, group work and learning from others, but also 
difficulties in collaboration. Both the negative and positive aspects of the teaching methods were 
commented on.  
 
Understanding and interest  
Students related the challenges of understanding to the activities and knowledge entities they 
were asked to address during the dissection sessions. It appeared that the students valued being 
able to examine the studied topics directly in the cadaver materials, as well as holding 
discussions while trying to gain an understanding of the overall task. However, sometimes the 
three-hour sessions were felt to be tiring because one had to stay focused for a long time. Most 
challenging was maybe the intensity of dissection work. In a short timeframe we went through a 
large number of muscles and one needed to be able to [orally] do an exam at the end of each 






Students commented on being faced with a considerable number of new terms during the course, 
and they were worried if they could handle it all in such a short time (three weeks). The reading 
material for one course was considered particularly complicated. What the students also 
wondered what kind of approach to take to learning the materials. During the course it has been 
challenging to differentiate between essential and additional knowledge. Should one learn all the 
million specific terms or mainly the large and clinically important structures. (Topography)  
 
Group work and learning from others  
In the comments, group work was addressed from two points of view. The first was named group 
work and learning from others, because the comments brought up both positive and challenging 
aspects about the epistemic aspects of learning together. Students wrote about how working 
together influenced their learning.  
Noticing the benefits of working in a group: learning out loud together, and by repeating things 
could be taken in very well. It was also fun to notice how the other groups presented their work 
and progress without being asked to when you went to see how they were working: at the same 
time one learned from other groups’ work topics. (Topography) 
 
Regulation and learning with others 
Another dimension of group work related to the regulation and co-regulation of collaboration 
and how learning with others was experienced. Students pointed out that it can be tiresome both 
to collaborate all the time and to adjust one’s activities to the group objectives and pace of 
working. Working in a group has its own challenges and it is at times surprisingly hard. 




them later during the course. It was during the first entire week challenging to identify the 
group’s shared practices, but once we identified them, working together was very rewarding and 
educational. (Topography) 
 
Teaching methods and practices 
One category of responses related to the selected teaching methods and practices during course 
work. Students commented that they found the group work, the various types of materials, the 
teacher being available for questions, and completing the exercises with verbal demonstration 
very valuable. At the end of the exercise, we needed to demonstrate what we had learned to the 
teachers; that’s why one needed to concentrate properly on each exercise and learning was 
maximal. (Muscles) 
However, sometimes the freedom offered to groups was seen as too much and larger groups 
posed a challenge for equal distribution in activities. In a group it’s not always possible to get an 
equal share of cutting the cadaver and in larger groups it’s hard to see the small anatomical 
structures when someone’s head is always in the way. (Topography) 
 
Doing oneself, practical application, and professional conduct 
One aspect emphasized by the pedagogical design of the course was to teach professional 
conduct, expert practices, and decision making. Particularly the first-year students considered the 
chance to work with real animal material very significant. We got to do things ourselves and look 






Some features of working with dissection materials remained hard to cope with. 
The smell of the cadavers was at times hard to bear (Muscles). However, students very often 
mentioned that practical exercises on the course were very important.  
 
Competences related to collaborative knowledge work 
Finally, this study addressed how students reported having learned competences related to 
collaborative knowledge work. The main difference between the two courses in learning 
collaborative knowledge work competences appeared to relate to the nature of the group work 
assignment. The above analysis of the open comments pointed out that in the Topography course 
students wrote more comments about collaboration compared to the Muscles course. This 
suggested to us that the learning about collaboration was more prominent in that course. The 
results of the CKP questionnaire (Figure 1) provided supporting evidence as the students from 
the Topography course gave statistically significantly higher scores on the scales of learning 
concerning collaboration on shared objects (M = 3.89, SD ±0.63) (t (52) = -4.00, P < 0.001, d = 
1.13) and integrating individual and collaborative working (4.15, SD ±0.61) (t(52) = -2.22, P < 
0.05, d = 0.62) compared to the Muscles course (M = 3.16, SD ±0.65) and (M = 3.77, SD ±0.60), 
respectively. A marked difference in two the courses concerned how collaboration was 
pedagogically designed: in the Muscles course, students intensively discussed, studied, and 
worked collaboratively around the dissection table. In the Topographical anatomy course they 
had, in addition, to prepare a teaching session to the whole class about a selected topic, e.g., “The 
head as an anatomical entity” or “The topographical anatomy of limbs.” It appears that this 
shared object, the teaching presentation or demonstration, intensified the need to collaborate and 




collaboration as well as the integration of individual and collaborative phases and contributions 
while working. As with the other scales, there were no significant differences between the 
courses (P > 0.05), effects sizes (Cohen’s d) between 0.08 and 0.28, other than the learning to 
exploit technology which had the medium effect size of 0.48. Scores on persistent development 
of knowledge objects were higher, while understanding various disciplines and practices, 
interdisciplinary collaboration, and learning to exploit technology were not targeted in the 
courses and had lower scores. 
 
DISCUSSION 
Analysis of the Myology and arthrology and Topographical anatomy courses showed that the 
students evaluated the courses’ positive and challenging aspects in multiple ways (Table 1): 
more positive than negative aspects were raised. Doing things for oneself, practical application 
and professional conduct were highlighted particularly in the first-year course, group work and 
learning from others more in the second year.  
 Interestingly, students on the Muscles course gave more positive comments on the 
professional conduct and practical application than the students on the topography course, 
despite the fact that the latter course includes more practical elements relating to their future 
profession. This could be due to the discussion held with the students on the importance of 
professional conduct in the beginning of the Muscles course, but also to the novelty of dissecting 
cadavers. As previous studies showed (Laakkonen and Nevgi 2014; 2017), students become 
more stressed as they advance in their preclinical studies, partly because after the initial 
excitement of the first dissection course they begin to realize how well they need to master the 




anxiety may shift attention from professional conduct to the individual needs of students trying 
to secure all the necessary information before entering the clinical studies. This warrants further 
studies and the need to teach and assess professional conduct and attitudes, as well as changes in 
such conduct and attitudes (Pearson and Hoagland, 2010) throughout the curricula (Pawlina et 
al., 2006; Rees and Knight, 2007; Wittich et al., 2013).  
In this study, progress in professional conduct was not assessed in the written 
examination of the Muscles course but it was discussed with the dissection groups at the end of 
both courses. It has been previously reported that students appreciate the opportunity to discuss 
professionalism issues related to the dissection of cadavers (Spampinato et al., 2014). As teacher 
and peer feedback is widely recognized to be an important mechanism for development, progress 
in professional conduct needs to be assessed in a structured way in the future. The main 
difference between the two courses in the learning of collaborative knowledge work 
competencies appeared to relate to the nature of the group work assignment. The Topography 
course included the element of collaboration to prepare a presentation and teaching session for 
the rest of the class, which advanced competences emphasized by the CKP scales on 
collaboration on a shared object and integration of individual and collective efforts. By the end 
of the second study year, students also knew each other much better than during the very first 
dissection course, which may make working together easier for students. From the perspective of 
the entire veterinary education curriculum, it would be valuable to examine whether those 
collaborative knowledge work competencies not targeted by the anatomy curriculum, namely 
understanding various disciplines, interdisciplinary collaboration and exploiting technology, will 




Proper dissection work requires many hours of concentrated work, which may be difficult 
for some young students used to the fast-paced virtual world. Also, during the Myology and 
arthrology course (the first dissection course), students are still getting used to the new learning 
environment with its occasionally unpleasant sights, smells and emotions, which may well slow 
down the dissection work. Thus, some veterinary students may not feel academically prepared 
for their first-year courses (Sutton, 2007), while other, more experienced students, are eager to 
get the hands-on experience provided by the dissection opportunity (Laakkonen and Nevgi, 
2014). This creates a challenge for the learning of collaboration competencies during the first 
dissection course.  
 
Implications and further directions for the instructional design and assessment practices of 
the courses 
First-year course.  
The heterogeneity of the first-year students (consisting of recent secondary school graduates as 
well as older students with previously completed university studies and even degrees) created 
differences between students in the way they value the evaluation (by oral examination) of 
learning tasks. As a teacher, it appeared that some of the less experienced students see the oral 
assessments as stressful occasions for memorizing facts, while the more experienced students 
often see them as a way to learn about smaller anatomical entities before the final written 
examination covering the entire muscle system. Similarly, Ward and Walker (2008) showed that 
memorization had the greatest variability in the academic achievement of first-year veterinary 





The teachers emphasize, prior to and during the Muscle course, the value of daily 
studying of anatomical entities, for example the anatomical structures involved in the extension 
and flexion of the elbow joint. However, some students seem to spend much of the dissection 
time in learning the necessary anatomical terms (instead of familiarizing themselves with at least 
some of them in advance), leading to superficial learning and failure to learn anatomical entities. 
An effort was made to address these challenges by providing various written instructions for the 
dissection periods, but only starting in 2016 were all written instructions of consecutive 
dissection courses similar in form to provide instructive alignment between different dissection 
periods. 
 
Second-year course.  
Verbal presentation and “flag-race” or similar style assessments have been suggested to be forms 
of assessment that require greater understanding of spatial relationships (Clough and Lehr, 1996) 
compared to written examinations. Partly because of this, oral examinations and peer teaching 
replaced the written examination in the topographical anatomy course which, of all the 
anatomical courses, requires the deepest understanding of spatial relationships. An additional 
challenge seems to be how to address the feeling of some students that they learn and understand 
slightly different entities. Also, some groups have decided by themselves to do additional work 
and complete also the dissection tasks relating to the topographical entities presented orally by 
the other groups, thus gaining a better understanding of the various topographical entities.   
 
Similar to the results of a previous study (Green et al., 2016), it was observed that 




amongst all students. This may be partly due to the fact that some students are unprepared when 
they come to the dissection exercises, thus creating heterogeneous learning groups where peer-
peer learning is one-sided. This challenges teachers to create dissection tasks which encourage 
all students to be prepared and eager to participate. Reciprocal peer teaching has been used to 
increase the level of preparedness prior to the dissection course but not all students feel 
comfortable about teaching (Krych et al., 2005; Salomäki et al., 2014).  
The development of brief oral examinations of the muscle course into collaborative 
practical tests (Green et al., 2016) of larger anatomical entities, and topographical group work 
into team-based learning (Vasan et al., 2011) warrants further research. Free-riding appears to be 
a minor problem in the preset study partly due to the relatively large groups (five to six students). 
Student group size is determined by the size of the learning environment, cadaver material and 
the number of teachers available for the course.  
The anxiety related to the need to learn everything that a veterinarian is required to do is 
very strong throughout veterinary education. Similarly, despite being instructed to focus only on 
the most relevant terms, many students try to learn everything and see anything lower than the 
top grade as failure. Therefore, students have very high expectations for themselves and the 
challenge appears to be to teach them to focus on the most beneficial features of collaboration, 
monitoring the understanding of entities rather than embracing each detail, as well as raising 
awareness of professional critical thinking and decision making throughout the courses. In 
addition, more pronounced explication of the benefits of collaborative learning is needed by 
encouraging students to share their findings and ideas not just within their own dissection group 




This kind of conduct also ties collaborative learning more closely to the concept of professional 
conduct.    
                                         
Limitations of the study and future research 
The data examined consisted of student feedback from two courses, which provided a 
perspective on students’ views on the positive and challenging aspects of the courses. The 
inclusion of learning outcomes measured from both courses as well as measures for assessing 
professional conduct and students’ reflections on it would have provided a more complete 
dataset for addressing the learning gains in relation to instructional design. More data combining 
subject-level learning outcomes from various courses is needed to explicate in detail the 
relationship of the pedagogical practices and students’ dynamic understanding of gross anatomy, 
learning of professional conduct, and knowledge work competences.  
Future studies need to address how in educational settings to overcome the lack of 
structured feedback on professionalism from peers (Tucker et al., 2017). A previous study on 
first-year medical students suggests that feedback on professionalism is best presented on an 
individual basis to improve professional behavior (Camp et al., 2010), while another study 
(Tucker et al., 2017) points out the importance of observing a role model providing feedback on 
professionalism. Therefore, there should be detailed studies on whether feedback to first-year 
students should be provided in a different way from the more experienced students in the clinical 
phase of their studies. Small-group role play has been shown to be an effective way to foster 
professionalism in a clinical setting (Baillie et al., 2010), and could be a useful method to teach 
professional conduct in a safe, relatively stress-free environment also for students in the 





Although understanding of anatomical entities is challenging, it should be an important learning 
aim of all courses on gross anatomy because in the future profession of veterinary students, an 
animal is most often encountered as a living entity. Learning collaboration competencies was 
supported by collaboration assignments that besides interacting and discussing around the 
dissection exercise also demanded preparing and presenting a shared knowledge object (a 
teaching session) in class. If learning knowledge work competencies and professional conduct 
are specifically included as learning aims of all anatomy courses, this may help students to see 
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